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the Amerindian microbiota, but we gave exclusion of false positives greater priority in this investigation due to the unique nature of the samples. We were also able to recover some of the true positives excluded by NTC-masking by separately interrogating cultured E. coli isolates from the Amerindian individuals.
Novel resistance gene with unknown function
The AR genes isolated from the Amerindian metagenomic library selection include a previously unrecognized gene conferring resistance to chloramphenicol, O23_CH_19:550-804. The 255bp ORF is unannotated, and the top blastn alignments in NCBI nt are Neisseria lactamica plasmids pNL14 and pNL871104, which have no annotation for that region (blastn: 98%, DQ229164.1 and DQ229166.1). The ORF is situated on a 4398bp contig (KJ910975) that contains a number of mobile genetic elements, including a~1.4kb region spanning an adjacent relaxase/mobilization domain and mobC that aligns with 95% nucleotide identity to Neisseria gonorrhoeae plasmids (FJ172221.1, CP003910.1). Although this gene is represented in NCBI, its resistance function was previously unrecognized.
Mobile genetic elements syntenic with antibiotic resistance genes
Of the AR genes isolated with functional selections, several are syntenic with mobile genetic elements, including six Amerindian genes (four isolated from metagenomic libraries and two from E. coli isolate libraries) and two Puerto Rican genes. O23_CH_19 is discussed above. The chloramphenicol acetyltransferases on F6_CH_2 are nearly identical and flank a plasmid mobilization element whose closest homolog in NCBI nr is Oscillibacter sp. KLE 1728 (WP_021751621.1; 74% local identity). They share 99-100% nucleotide identity with HMP stool assemblies and a plasmid from the fish pathogen Aeromonas salmonicida (GI:500229267). The AraC transcriptional regulators on F23_CH_11, Library_A_CH_8, and Library_B_CH_15 have no hits in NCBI nt, but blastx to NCBI nr indicates they are ramA homologs, and the top hit for all is E. coli. They are also adjacent to transposases that are 94-97% identical to E. coli (ref|WP_032270577.1|, ref|WP_000343728.1|, ref|WP_021499094.1|). Finally, the tetX variants on T1003_TE_12 and T1003_TG_1 are syntenic with integrases. The ribosomal protection protein on F6_TE_1 is not adjacent to a mobile element, but is widespread in industrialized settings. The tetW variant aligns to HMP assemblies from stool, oral cavity, nasal cavity, skin, and vaginal sites and with ≥99% nucleotide identity to 32 species in NCBI, including gut commensals from two phyla and Clostridium difficile (Fig. 3D) . tetW is also widespread in animal gut microbiota and the environment 75 and is frequently associated with mobile genetic elements. Future research could determine whether the Yanomami genes associated with mobile elements were ubiquitous prior to the antibiotic era, or whether the new antibiotic selective pressure drove their dissemination 7 . O23 CH 21 is also present in human pathogens, including Haemophilus influenzae, Klebsiella pneumoniae, and Vibrio spp. (Fig. 3C) . The gene is often flanked by transposases that may contribute to its spread, although not in this context.
Alignment of functionally selected Amerindian and Puerto Rican AR genes
Seven of the Amerindian genes had homologs in fecal and oral metagenomic libraries from five Puerto Rican subjects, also identified by functional selections. Two pairs aligned with ≥95% nucleotide identity: the tetW variants from F6_TE_1 and 341_TE_1 and the Neisseria PBPs from O3_CZ_2_1/O3_CZ_2_2 and T1001_PITZ_5/T1001_CZ_11.
Alignment of functionally selected AR genes to the Human Microbiome Project and MetaHIT
All 108 AR genes were aligned to the HMP and MetaHIT assemblies. Excluding ribosomal protection proteins and tetracycline inactivation proteins, with a few exceptions, genes from the fecal microbiota align only to HMP stool assemblies and MetaHIT, and genes from the oral microbiota align only to the HMP oral assemblies. The exceptions are genes from the E. coli isolates and F5_PITZ_3:33-794 (100% amino acid identical to ydeO from E. coli str. K-12 substr. MG1655), which align to HMP subgingival plaque assemblies with >95% nucleotide ID, representing potential assembly contamination; oral-isolated ABC transporter 337_TE_6:2-1678, which aligns to HMP stool with only 75.5% nucleotide ID; and two β-lactamases from oral library 238_PE_3, whose top hits in NCBI nr are Enterobacteriaceae, that align to MetaHIT. A 3, 5, 6, 23 15, 24, 30, 31, 55, 56, 122, 145, 188, 212, 217, 264, 293, 392, 393, 399, 402, 848, 849 4.50 -4.95 Library B 9, 25, 31, 36, 48, 49, 50 335, 373, 378, 383, 408, 428, 429, 431, 451, 453, 478, 482, 502, 507, 525, 533, 564, 656, 1057 9.04 *Equal amounts of DNA were pooled from each isolate Faith's phylogenetic diversity (average ± standard deviation) of fecal samples from Yanomami and US subjects. OTU tables rarefied at 10,000 sequences/sample. Interpopulation differences were significant (p < 1.23e-06, t-test) (B) PCoA plot based on UniFrac distances calculated on the OTU table of fecal samples rarefied at 10,000 sequences/sample. (C) Top discriminative bacteria among populations in fecal samples as determined by LEfSe analysis. (D) Normalized prevalence/abundance curves for all OTUs in fecal samples. (E) Faith's phylogenetic diversity (average ± standard deviation) of oral samples from Yanomami and US subjects. OTU tables rarefied at 10,000 sequences/sample. Inter-population differences were significant (p = 0.0001, t-test). (F) PCoA plot based on UniFrac distances calculated on OTU tables of oral samples rarefied at 10,000 sequences/sample. (G) Top discriminative bacteria among populations in oral samples as determined by LEfSe analysis. (H) Normalized prevalence/abundance curves for all OTUs in oral samples. (I) Faith's phylogenetic diversity (average ± standard deviation) of skin samples from Yanomami and US subjects. OTU tables rarefied at 1,000 sequences/sample. Inter-population differences were significant (p < 1.418e-13, ttest). Shaded areas encompass the mean and maximum curves generated over 10 independent rarefactions of the OTU table. The Greengenes OTU identifier is indicated in parentheses. Figure S6 . ClonalFrame analysis of Escherichia coli strains based on the sequence of 7 housekeeping genes. Strains included 72 reference collection Escherichia coli (ECOR) (circles, strains isolated from animals; squares, strains isolated from westernized humans) and 24 Amerindian isolates (triangles), the tree is rooted on Escherichia fergusonii (not shown). Non-pathogenic strains are indicated by a full symbol, whereas pathogenic strains are represented by an open symbol. Colors indicate the 5 major phylogenetic groups (blue, A; green, B1; red, B2; yellow, D; purple, E). For presentation purposes Amerindian isolates are indicated by black font, whereas the reference strains (ECOR) are indicated by grey font. Figure S9 . Bacterial diversity as a function of age and body site. (A) Average Faith's phylogenetic diversity of fecal samples from US, Malawi, Yanomami, and Guahibo subjects plotted against age. Samples rarefied at 5,000 sequences/sample. (B) Average Faith's phylogenetic diversity of oral samples from US and Yanomami subjects plotted against age. Samples rarefied at 1,500 sequences/sample. (C) Average Faith's phylogenetic diversity of skin samples from US and Yanomami subjects plotted against age. Samples rarefied at 1,500 sequences/sample. '10K' = samples with at least 10,000 reads mapped to IMG genoms; '20K' = samples with at least 20,000 reads mapped; '100K' = samples with at least 100,000 reads mapped) and rarefaction cutoffs (e.g. 'all_100' = all samples, rarefied at 100 seqs/sample; '10K_5K' = samples with 10K mapped reads, rarefied at 5,000 seqs/sample). A representative Procrustes plot is shown on top for each subset of samples (all samples, samples with >10K mapped reads, samples with >20K mapped reads, samples with >100K mapped reads). 
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